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THE PRICING OF PETROLEUM PRODUCTS
IN PAKIST AN
MIA A. M. de KUIJPER *
I. INTRODUCTION
In Pakistanthepricesof petroleumproductsaresetby thegovernment,to
raiserevenues,tabilizeprices,andachieveredistributionalandsocialobjectives.But
in additionto thesebenefits,governmentalt xesandsubsidiesforpetroleumpro-
ductsresultin lossesin economicefficiencythroughthemisallocationof resources.
Howdothebenefitscomparewiththeselosses?Arerevenuesraisedinamannerthat
minimizeseconomicwaste?Do thesubsidiesachievequityorothersocialbenefits
atminimumcost?
Eachof thesequestionscanbeansweredrelativelyeasilyin theory.Butin
practicetheanswersaredifficultto obtain.In 1979,whenthisresearchwasunder-
taken,eventhemagnitudesoftaxesandsubsidieswerenotknownbytheresponsible
policy-makers.Thisignoranceis understandable,for, asdescribedin PartII, the
structureof petroleumpricesisquitecomplex.Theidentificationof thefundsflow-
ingin andoutof thepetroleumsectorequirednewresearch,whichis reportedin
PartIII.
Part IV applieselementaryeconomicanalysisto estimatetheeffectsof these
variouspricingmethodsandoverlappinggrantandtaxprogrammesonthepricesof
petroleumprojects.I calculatetheestimatedeffectivetaxes(subsidies),totaltax
revenues(subsidycosts),andlossesin economicefficiencyfor six productsfor
1977-78and1978-79.Thesesix productsare:motorspirits(M.S.),high-octane
blendingcompound(H.O.B.C.),kerosene(S.K.),high-speediesel(H.S.D.),light
dieseloil (L.D.O.)andfueloil(F.O.).
*
MissK uijperwrote thisNote when asa ResearchScholarat Harvard,shevisitedthe
PakistanInstituteof DevelopmentEconomicsfrom Mayto August1979ona Ford Foundation
SCholarship.
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In partV it is shownthattheeffectivetaxes(subsidies)arefarremovedfrom
thosethatwouldminimize conomicinefficiencygivencertainrevenueor equity
objectivesof thegovernment.Theconsequencesof thesedeviationsareillustrated
withsomepracticalexamplesofmisallocationof resources.
Thisexercisein appliedeconomicanalysishouldbeof interestnotonlyto
policy-makersin Pakistan'spetroleumsector,butalsoto othersinterestedin the
applicationof relativelysimpletechniquesfor theestimationof effectivetaxesand
subsidies.
Theex-refinerypriceis thepriceatwhichrefmeriescanselltheirproducto
themarketingcompanies,andthepriceatwhichimporterscansellthedistillatesin
thePakistanidomesticmarket.Theex-refmerypriceswerebelowtheaverageimport
prices,exceptforH.O.B.C.(Table2).
II. THEPRICINGSYSTEM
It is practicallyimpossibleto tellwhetherpetroleumproductsaretaxedor
subsidizedby merelylookingattheirofficialpricestructures.Becausethereareso
manystagesatwhich(taxes)subsidiescancreepin,theirneteffectishardtogauge.
TheDirectorateof Oil Operationsof theMinistryof PetroleumandNatural
Resourcesdoesnotjustdeterminethefmalretailprices.Instead,thisagencysetsthe
levelof ex-refmeryprices,customandexcisetaxes,an"inlandfreightmargin",
"distributor'smargin","dealer'scommission",anda "developmentsurcharge"for
productsrefmedfromdomesticorimported1crude,aswellasforproductsimported
inrefmedform.Anillustrationof thepricestructureisgiveninTable1.
Source: Interviewswith officials from the Directorateof Oil Operations,and the Energy
ResourceCell, Ministry of Petroleumand Natural Resources;and foreign trade
account.
Note: The pricesarein Rupeesper litre exceptfor fuel oil for which pricesaregivenin
RupeesperMetricton.
The inlandfreightmarginis thepartof thefreightcostsincurredby the
oil-marketingcompaniesthattheyareallowedto passon to thefmalconsumers.
ThisfreightmargindoesnotcovertotaltransportcostsascanbeseenfromTable3.
Table3
InlandFreightMarginVersusActualFreightCosts
Source: The Directorate of Oil Operations.
Note: The prices are in Rupees per litre except for fuel oil whose price is expressedin Rupees
per Metric Ton.
1About 10 percent of distillate consumption in 1977-79 camefrom domesticoil resources. Source: Ministry of Petroleumand NaturalResources.Directorateof
Oil Operations.
Note: The pricesare in Rupeesper litreexceptfor fuel oil for which
pricesareexpressedin RupeesperMetricTon.
Table2
A ComparisonofEx-RefineryandImportPrices
Ex-Refme- Import Ex-Refme- Import
ryPrices Prices ryPrices Prices
77-78 77-78 78-79 78-79
July 1, Jan.15, Average June26, Jan 1, Average
77 78 77-78 78 79 78-79
M.S. 1.207 1.407 1.501 1.407 1.467 2.015
H.O.B.C. 1.549 1.699 1.098 1.699 1.759 1.215
S.K. .707 .705 1.076 .705 .765 1.225
H.S.D. .996 .996 .986 .999 1.049 1.148
L.D.O. .703 .703 .904 .703 .763 1.060
F.O. 500.0 500.0 724.3 592.1 625.10 892.0
Table1
ThePriceStructureofPetroleumProductson1.1.1979
At: Ex-Refme-Excise, Inland Distrib. Dealers'Develop-Fixed
1-1-79 ryPrice CustomsFreight Margin Margin ment Price
Surcharge
M.S. 1.607 .88 .09 .078 .055 .49 3.20
H.O.B.C. 1.899 .88 .11 .066 .055 .79 3.80
Kerosene .765 - - .035 - .08 .89
H.S.D. 1.049 .25 .08 .029 .022 .13 1.56
L.D.O. .763 .04 .12 .027 - .15 1.04
FuelOil 625.100 35.20 43.31 16.810 - 79.58 800.00
Product InlandFreight ActualAverage
Margin TransportCost
M.S. .90 .12
H.O.B.C. .11 .19
Kerosene .13 .18
H.S.D. .08 .21
L.D.O. .12 .20
FuelOil 43.31 223.69
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III. SUSTENANCEOF THEPRICINGSYSTEM
Transportcostsoverandabovethe"inlandfreightmargin"arealsopaidtothe
marketingcompaniesout of developmentsurchargereceipts.Thesefundsare
allocatedin theBudgetundertheheading"InlandFreightDeficit"(Table4).
In recentyears,refundsfor importcostsandtransportationcostsdidnot
consumeall thedevelopmentsurchargefund.Therefundsamountedto65percent
of thefund.Butbesidesthedevelopmentsurchargeallocations,thegovernmenthad
to givesignificantothergrantsto sustainthepricingsystem.For instance,the
governmentguaranteestherefmeriesa 15-20 percentprofit,eventhoughtheex-
refmerypricesdo notat timescovertherefmeries'costs.Thisgapis closedwith
"Contributionsto Refmeries",generalrevenuefundstransferredbya"NonDevelop-
mentAppropriation"to theMinistryof NaturalResources,whichthenallocates
it to refmeries(Table5,column5).
Thedistributors'marginaccruesto themarketingcompanies.Thedealers'
commissiononH.ORC., M.S.andH.S.D.accruestopumpdealers.
Thedevelopmentsurchargeis leviedonthemarketingcompanies.Thegovern-
mentthinksof thedevelopmentsurchargeasan instrumentto stabilizeprices,by
offsettingfluctuationsin importpricesor costof transportationanddistribution
withvariationsinthedevelopmentsurcharge.
Fromthisdescriptionit is apparentthattaxesandsubsidiesenteraproduct's
priceat variousstages.Butit is not clearwhethertheseaddup to a nettaxor
subsidy.
It is alsonot quiteclearwhetherthispricingsystemresultsin apositiveor
negativetaxcashflowfor thegovernment.TheDirectorateof Oil Operationsinter-
pretsthepositivebalanceon thedevelopmentsurchargeaccountasevidencethat
its pricingsystemis selfsustainingandevencontributesrevenuesto thenational
budget.But this interpretationdoesnot takeaccountof thosegrantsthat fall
outsidetheresponsibilityof theDirectoratebut,nevertheless,arenecessarytomain-
tainthepricestructure.
Thegovernmentdoescollectsizabletaxesin theformof developmentsur.
charges.But thesefundsareusedto reimbursethemarketingcompaniesfor the
differencebetweenimportcostsandex-refmerypricesor,astheyarecalledin the
Budget,he"HighCostof ImportsofRefinedPetroleumProducts"(Table4).
Table4
DevelopmentSurchargeReceiptsandDisbursements
Refmeriesandoil explorationcompaniesarealsosupportedin theircapital
outlayswith "DevelopmentExpenditure"grantswhichamountedto Rs. 489.0
millionin 1977-78andRs.593.0millionin 1978-79,(Table5,column6).When
thesegrantsaretakenintoaccounthecashtaxflowto thegovernmenthasbeen
negativeinanumberof fiscalyears(Table5,column7).
Table5
NetGovernmentReceiptsfromPetroleumCompanies
(MillionRupees)
Fiscal Gross Refunds* Net Constribu- Develop- NetReceipts
Year Receipts Receipts tionto mentEx- fromPetro-
Refmeriespenditure leumCo.
2 3 4 5 6 7
1972-73 119.8 n.a. n.a n.a
1973-74 n.a n.a. 22.9 174.7 =-151.8
1974-75 71.9 258.2 =-186.3
1975-76 352.4 248.1 =+104.3
1976-77 732.7 396.5 336.5 61.7 =+279.9
1977-78 810.0 557.0 253.0 305.4 489.0 -541.4
1978.79 1203.7 792.0 411.5 295.6 593.0 -477.1
1979-80
(budget)1427.5 1111.5 316.0 481.0 n.a. =-165.
Source:[4}.
*SeeTable4.
(MillionRupees)
Gross "HighCost "InlandFreight Other Net
Years Receipts of Imports" Deficit"RefundsRefundsReceipt
Refunds
1976.77 733 175 152 70 336
1977-78 810 267 260 30 253
1978-79 1204 422 340 30 412
1979-80
(budget) 1428 567 340 205 316
Source:[4].
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IV. EFFECTIVE TAXESANDDEADWEIGHTLOSSES
EffectiveTaxes
Afterthisdiscussionof thepricesystemandthefundsthatsupportit, it isnot
obviouswhattax(orsubsidy)resultsfor anyparticularproduct.In thissectionwe
attackthis questionby comparingtheactualpricechargedto consumerswitha
constructedpricethatwecall"economicvalue".Thispriceis anapproximationof
the efficientpriceor trueopportunitycostof thedistillatesastheyaresoldto
customersin Pakistan.To constructthisprice,westartwiththeimportprice(export
pricein thecaseof furnaceoil) of theoil product.EachlitreconsumedinPakistan
representseitheradditionalimportsor foregonexports.For a smallcountrylike
Pakistan,theelasticityof supplyof crudeoil anddistillateswill beinfinite.Conse-
quently,marginalcostsequalaveragecosts.Therefore,themarginalcostof alitre
of distillatecanbeestimatedby theaveragepricepaidwhichcanbecalculatedfrom
customsandbalance-of-tradeaccounts.By addingto thispricethecostsof getting
the distillatefromtheport to thepoint of distributionto consumers(thetrue
averagefreightcosts,distributor'sanddealer'smargins),weobtaintheeconomic
value(EV) (Table6)2.Thedifferencebetweenthiseconomicvalueandthefixed
pricechargedto customersi the"economicsubsidy"or"tax"perlitre(fj,p).Natu-
rally,totaltaxrevenue(R) is thenfj,ptimesthenumberof litresconsumed.Thetax
rate(subsidyrate)is (J=~~.Table6summarizesthecalculationsforsixpetroleum
products:motorspirits,RO.B.C.,kerosene,high-speeddiesel,lightdieseloil, and
furnaceoil.Consideranexample.
In fIScalyear1978-79,theaveragefixedpriceforkerosenewasRs.0.885/litre.
This is thepricewhichmustbecomparedwiththeeconomicvalueof a litreof
kerosene.In 1978-79,the averageimportpricefor kerosenewasRs. 1.225/litre.
To this amountwe mustaddRs. 0.0346/litrefor the distributor'smarginand
Rs.0.18/litrefor theaveragecostoftransportingkerosenefromKarachitodistribu-
tionpointsthroughoutthecountry.Thereis no dealer'scommissiononkerosene.
The economicvalueof a litreof keroseneat thedistributionpoint,therefore,is
Rs. 1.4396.Thesubsidyperlitre,fj,p,is Rs.0.555.Thesubsidyrate,(J, isl~R~6X
100=38.55%.Consumptionof kerosenein 1978-79amountedto .912x 109litre.
Therefore,theeconomicsubsidywas(.555)x (.912x 109)=Rs.506.16million.
Doingthesameanalysisfor fiveotherpetroleumproducts,wefoundthatin
1977-78and1978-79M.S.,H.O.B.C.andH.S.D.carriedaneconomictaxandthat
S.K.,L.D.O.,andF.O.weresubsidized(Table6 andFigure1).In 1977-78thetotal
economictaxonthesixproductswasRs.382million,butin 1978-79thisfelltoa
Rs.73million.Thedecreasein thekerosenesubsidyandH.S.D.andM.S.taxeswas
largelyduetotheriseof theimportpricesof theseproducts.
2Theseaveragetransportanddistributioncostsprobablyare not equalto marginal
costsasmarginal,.thatis,newcustomersareprobablymoreremotethancurrentcustomers. j
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DeadweightLosses
Thetaxesandsubsidiesaswerejustmeasureddonotcapturealltheeconomic
costs,becauseanytax(subsidy)alsocausesadeadweightloss.Thisconceptmeasures
the differencebetweenthe total loss of welfare (or the economic
cost)of a tax(subsidy)asit is actuallyimposedandthelosswhichwouldresult
if thesametaxrevenuehadbeencollectedwithoutdistortingeconomicdecisionsin
theprivatesector.
In thecaseof asubsidy,thedeadweightlossisthedifferencebetweenthecost
of providingthesubsidyandtheamountby whichconsumersbecomebetteroff
becausetheyconsumemoreof thegoodwhenit issubsidized.Similarly,in thecase
of a tax,thedeadweightlossisthedifferencebetweenthetaxrevenueraisedandthe
amountby whichconsumersbecomeworseoff becausetheyconsumelessof the
goodwhenit istaxed.ThisisillustratedinFigure2.
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Changesin PricesandtheDeadweightLoss
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DD' is thedemandcurveforgoodX AssumethatPais theconstanteconomicvalue
of thegoodbutthatPI is actuallycharged.Theeconomicsubsidyistherefore6,P=
Po - Pl, AtPa,consumptionisXa'ConsumersurplusisapproximatelyPoED.AtPI
consumptionisXl, Consumersurplusthenis approximatelyPI BD.Thecostofthe
subsidyisR =6,P'XI =PoPI BA. TheincreaseinconsumersurplusisPoPIBE.The
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difference,1/2/::,.P./::,.X,or the triangleEAB, is pureeconomicwaste,a deadweight
loss(DWLl. Rewriting,
Table7
Deadweightlossfor aRangeof PriceElasticities
DWL= 1/2/::,.X. /::"P
= 1/2P:°8:JP:}rp°xj
= 1/2e . 8 . R
/::,.X
Xe=-
/::"P
P
(Million Rupees)
=ownpriceelasticityof demand
e=l
where:
126.29
176.11
49.34
18.73
8.45
38.50
8 =therateof subsidy~P
R =theeconomiccostof thesubsidy
Sothemagnitudeof theDWLdependspositivelyonthepriceelasticityofdemand,
thetax(subsidy)rate,andthetotaleconomicrevenueraised(subsidygiven).
Becausetherearenosatisfactoryestimatesavailableof theelasticityofdemand
for refmedproductsin Pakistan,wehavecalculatedthedeadweightlossforarange
of reasonablypossiblepriceelasticities.Thefewstudiesthatattemptedtomeasure
priceelasticityof refineryproductsin Pakistanhavefoundthemto besmall.The
subsidyon kerosenecausesa deadweightlossbetweenRs.24.5million0/2 x 1/4
x 0.3855x 506.16x 106)for e=1/4andRs.48.8million0/2 x 1/2x 0.3855x
506.16x 106)for e =1/2,or between4.8percentand9.7percentof thesubsidy
itself.
The deadweightlossesdueto taxes(subsidies)on M.S.,H.O.B.C.,H.S.D.,
L.D.O.andF.O.canbecalculatedsimilarly(Table7). In 1977-78,totaldeadweight
lossfor thesesix products,assuminga priceelasticityof one-half,wasRs.209
millionfor a totaleconomictaxrevenueof Rs.382million.In 1978-79,to collect
economictaxrevenueofRs.73million,Rs.237millionwerewasted.
Thelossofeconomicefficiencyhasbeenconsiderabler lativeto thesizeof the
economicsubsidiesandtaxes.Thisraisesthequestionof how "optimally"these
taxes(subsidies)havebeenset,whichisconsideredinPartV.
V. CONSEQUENCESFOR EQUITY ANDEFFICIENCY
3For a discussionof the appropriatenessof computingconsumersurplusanddead-
weightlossin thisfashion,see[6].
Theeconomictaxesandsubsidiesthatwehaveestimatedmayexistforvarious
reasons.Theymayhavedevelopedunintentionallyovertime.Becauseof theopa-
quenessof thepriceandgrantsystemonecouldlosetrackof economictaxes.For
example,officialsof theMinistryofPetroleumandNaturalResourcesweresurprised
to find thattheH.S.D.waseffectivelytaxedratherthansubsidized.In general,
however,taxesandsubsidieswereintendedtoprovidetaxrevenue,tohelpthepoor
(thesubsidyonkerosene),to encouragetheuseof tubewellsfor irrigation(subsidy
onL.D.O.),ortostimulateindustry(subsidyonfurnaceoil).
Wewillexaminehow"optimal"[1;5] theactualeconomictaxes(andsubsi-
dies)havebeen:that is, how similartheyhavebeento taxes(subsidies)that
minimize conomicwastefor aparticularlevelof revenueto becollectedorsocial
objectivetobeachieved.
1 1e=- e=-4 2
1977-78
M.S. 31.57 63.15
H.O.B.C 44.03 88.06
S.K. 12.34 24.67
RS.D. 4.68 9.37
L.D.O. 2.11 4.23
F.O.(M.T.) 9.63 19.25
Total 208.73
1978-79
M.S. 19.33 38.65 77.30
RO.B.C. 54.95 109.90 219.80
S.K. 24.39 48.78 97.56
RS.D. 8.23 16.45 32.90
L.D.O. 2.86 5.72 11.44
F.O.(M.T.) 8.73 17.46 33.92
Total 236.96
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If theobjectiveis to simplyraiserevenue,optimaltaxeson anynumberof
goodsshouldbe inverselyproportionalto theirownpriceelasticity.Thecloser
substitutestwo productsare(Le.themorepositivetheircrosspriceelasticityof
demand)thelessthetaxratesonthosetwoproductshoulddiffer.
During1977-79,taxesonthesixproductshadnotbeensetoptimallyforthe
objectiveof raisingrevenue,becausetheyareall substitutesto a certaindegree.
Especially,keroseneisa closesubstitutefor H.s.D.,L.D.O.andmotorspirits,parti-
cularlyif it is mixedwithanyof theseproducts.So, if theonlyobjectiveof the
pricingsystemhadbeento raiserevenue,thetaxesontheseclosesubstitutesshould
nothavebeentoodifferent.Instead,in 1977-78and1978-79,therewereeconomic
taxeson M.S. (55.88%and36.7%),H.O.B.C.(135.7%and 136.7%)andH.S.D.
(13.6%and5.1%)andsubsidieson S.K. (31.1%and38.5%),L.D.O.(21.2%and
24.6%)andF.0. (36.8%and33.8%)(Table6).Table8 showsthatoverthelastten
yearstheeffectof thepricingpolicyhasbeentodrivethepricesofsubstitutesapart.
Theincentivesto adulteratecanbeillustratedwiththesimplexampleshown
in Table9. In thecaseof adulterationof H.S.D.withkerosene,for theownerofa
carthelossesin termsof fuelefficiencyandthecostsof keepingavehiclein good
operatingconditionfar outweighthebenefitsof lowerfuelcostsperlitre.So a
driverwill notadulterateunlessheis notawareof theincreasedmaintenanceosts,
or unlesshedoesnot ownthecarandcanin somewaycheatheownerbyadul-
teratingthefuel.Pump-dealersaretheoneswhounambiguouslygainfromadultera-
tion.
Table9
CostsandBenefitsof AdulteratingH.S.D. withKerosene*
Source: Crudeestimatesof adulterationratios,fuel efficiencies,and enginedamageswere
kindlyprovidedby AwamiAutosLimitedof Rawalpindi.
*Basedon a kerosenepriceof Rs. 1.0per litre.andanHSD priceof Rs. 1.56perlitre
andanHSD fuel efficiencyof 8kmsperlitreandan50/50mixturefuelefficiencyof 4.6km per
litre.
**This categorydoes not includeall maintenancecosts- only thosethat depend
significantlyon thefuelgrade.
Theclearestexampleof theresultingmisallocationof resourcesi thewide-
spreadincidenceof adulteration.Althoughthetrueextentof adulterationis un-
known,estimateswithinthePetroleumandNaturalResourceMinistryrangeas
highas200,000litreofkeroseneor22%of totalkeroseneconsumptioni 1978-79.
A desireto supporta particulargroupthroughsubsidiesongoodsleadsto a
modificationof theoptimaltaxrule.Whendistributionalpreferencesaretobetaken
intoaccount,thegoodsthatareheavilyconsumedby thegroupwhichthesociety
wantstobenefitaretobetaxedrelativelylessorevensubsidized.Butif thefavoured
grouponlyspendsa smallamountof itsincomeonthosegoods,or if onlyasmall
partof thetotalsupplyof thoseproductsis consumedbythefavouredgroup,the
casefor subsidizing(ortaxinglessheavily)onequitygroundsdisappears[2]. The
HouseholdIncomeandExpenditureSurveyof 1971-72[3] suggestshatthisisthe
casefor kerosene.In 1971,thelowestincomegroups(earningRs. 50-200per
month)spentonly0.7percentof theirincomeonkerosene.Thesubsidiesonkero-
senewhichwerecalculatedto costRs. 555millionincludingdeadweightlossin
1978-79,mostlikely did not benefitthepoorestfor whichtheywereintended.
Subsidizingkeroseneprobablyis notthemostefficientwayto achievethedesired
wealthredistributioneffect.
Table8
TheDevelopmentof theFixedPricesofKerosene,MotorSpirits,H.S.D.
andL.D.O.,1969-79(Indicesof CurrentPrices;1969=100)
Date Kerosene Motor H.S.D. L.D.O.
Spirits
January1969 100 100 100 100
1970 100 100 100 100
1971 100 100 100 100
1972 124 138 128 124
1973 124 164 128 124
1974 186 237 213 266
1975 248 276 234 283
1976 248 315 255 283
1977 249 334 271 319
1978 282 382 319 335
1979 353 431 372 451
FuelCost MaintenanceCostover TotalOperating
Fuel (Rs/km) 15000km(Rs/litre)** Cost(Rs/km)
H.S.D. 0.195 0.072 0.267
Mix(50/50)Qf
keroseneandHSD 0.278 0.192 0.470
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VI. SUMMARY
To maketrade-offsbetweeneconomicefficiencyandotherobjectives,policy-
makerswouldpresumablybenefitfromknowingthesizeof thetaxes(subsidies)and
excessburdensinvolved.Thisinformationis not alwaysreadilyavailableowingto
overlappingtaxandgrantsystemsandthemanyagenciesinvolvedin determining
andadministeringthese.
This papershowshoweconomictaxesanddeadweightlossescanbedeter-
minedrelativelyeasilyfor petroleumproductsinPakistan.Theexcessburdenswere
foundto bequitelargerelativeto theeconomictaxesandsubsidies.Somenettaxes
existedwithoutpolicy-makersbeingawareof them.Othertaxesandsubsidieswere
intendedto collectrevenueor to achievesomesocialobjectives.But priceshave
generallynotbeensetoptimallyto achieveitherof thesegoals.Largedifferences
betweenpricesof substituteshaveled to large-scaleadulteration.Subsidieson
products,at leastontheonesthatwereselected,havenotbeenverycost-effective
waystoachieveobjectivesofincomeredistributiononmechanizationfagriculture.
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